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= (57) Abstract: Disclosed are: a safe bio-degradable/ab sorb able polymer having an extremely low metal catalyst content while 
retaining properties desired for a medical implant; a process for the production of the polymer; and a method for reducing the content 
of a metal catalyst in a bio-degradable/absorbable polymer, which can be applied on an industrial scale. Specifically, disclosed is a 
process for the production of a bio-degradable/absorbable polymer having a content of a metal catalyst of less than 1 ppm in terms 
of a metal, comprising the following steps (1) and (2): (1) copolymerizing lac tide and £ -caprolactone at a molar ratio ranging from 
40/60 to 60/40 in the presence of a metal catalyst to produce a copolymer; and (2) washing the copolymer with a mixed solvent 
comprising acetic acid and isopropanol at a ratio ranging from 25/75 to 45/55 by volume at a temperature lower than 40 °C, and then 
drying the copolymer. Also specifically disclosed is a process for the production of a bio-degradable/absorbable polymer having a 
f**5 content of a metal catalyst of less than 1 ppm in terms of a metal, comprising the following steps (1) and (2): (1) copolymerizing 
lactide and E -caprolactone at a molar ratio ranging from 65/35 to 85/15 in the presence of a metal catalyst to produce a copolymer; 
and (2) washing the copolymer with a mixed solvent comprising acetic acid and isopropanol at a ratio ranging from 45/55 to 55/45 
by volume at a temperature lower than 40°C, and then drying the copolymer. 
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[oooi] *mmte&mmm<v^m. m&ms ^^^m^^m^Rm 

[0002] mm. &itft4mvRu&m&*kix^ #v%m, #y^y=»— /m, m*-?*? 
[0003] ^b/cr^^T-fb^^^^f*, 0da.fi, *?7-/vm*xtj:}£<Dm&m%k<Dmm 

[0004] *<d—^ -o^^hmm^m^xi^ -m^x±<D^m. mmm^m^ 
[0005] m**, ffi^^b^wa^^^bfc^, ^mmm^nttm^xm^ir 
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[0006] #fFJcm2^«, 5^K£ s -%7v9?h>t<D&m&fc<DW&W:&^& 

^O^ife^iJ-ett, ft<kMM:&^mfo(D^/Vhfc.VlO~ 5 mol/mol(&m^AX2 
2ppm) ^Px.S<^fB«$^^^'C*> ( 9, ^«M^^W*^J: t 9^*<i-S^<k^o 

3— /v^o.oi~o.5wt%^pbT, Mi±T-eio~40 0 (M-g^:, 

#fF3Citfcl : #^BS60-501217^$g(D^^!jI^ 
mtt3M2 : #^^P6-501045^|R 
#fF3Cii£3 : #H2000-191753-^$g 

[0008] ^mmn. mmm4^9^hm^m\^tc.mm<Dm^^^^, &mtm& 

*<D&mMm^mm(Di&mfcjTm&mmirz>z.b& g mbir% 0 
[0009] ^mm^fe, ±.m<D&m&m&:'rziz#> \^mmM%mi^td^^ &mmm<n& 
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[0010] *f*l^te\ «HK#te\ ^r;vycX40/Q0~60/40(D7? 

m-&w-%. mmt4y?°ti/<y-/u&fcmit25/75~45/55mmx^t?mi&M 

[0011] *fc, *^PJ#fi. ^IMMV^, ^e/Ht-e65/35~85/15(D7^K(?L 

[0012] «0j!^i¥^«o 
[0013] MP^ 

l. MMMMM 

[0014] «|I3J1 ^^it^^ft^^TOtti^^^M* (Mw) 50000—80 

oooogjg. #^iooooo~50000oeS"Cfc?)o frfr%%&mxfofri\*£^ ftMV£, 

[0015] ^rt^pii^^^^m^Mf*, m^<D^Pfn^mm.^m^^ 
[0016] *mw<D£ftft5mm$ii!mfttt. mm^^^mmm^^m^m 
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0*L<»O.1~O.95 ppiru J:>90*L<fiO.l~O.7 ppm, #^0^b<^O.l~O.5 ppm 

[0017] ^M««o^*(^Mm#)o?i'j^f*, wm 

[0018] £*T, JMfcl$fcSKfc«rtfc9§*r3o 
(l)*m^#:(DM3t 

[0019] 9^KSr#^f««iBftH:, DflcXfSDLtfcoov ^;h/efco-0t>&v \ 0*U< 

[0020] &mmmti,x^ ~rhvvj». #y?^ ta^—vj*^ <?*^ mm. ^m<Dm& 

^/VT/K^^ ^-^mThvy^^, ;*-^vHfc*X(IlK 

^X\ MJ^oi^/^XT-fe^— k ^ffc;*X\ ^bv^^vv^X, v^^*X\ |g 

[0021] ^JRtt*S^>^fflSrix 9^Kfc £ -^T'p^h^jl^ill^L, 100~1000 
ppm@S(^M^#-C29~290 ppm@i£) x #*L<}2200~700 ppm@g 
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-C48~203 ppm) SrJB V >5 0 

[0022] frttma^&mmm&tem'rzz.ktej:*), ^y^hmmcm^^m, m 
m^<Dnm&mirz>&m&i£&, £ymmMxwmirz>zh&x%z> 0 mw-r^m 

[0023] ^MM^od#^T, 5^K£ £ -^n^h^&^M-a^^ 

h^Rft^^mKAtlX, £*bfc£«ttjfeSr200~700 ppm@S(^JRifeWC48~20 
3 wm)<D^MKfzZ>£?fcmnL.X, ^t#B^T, fcb<W\ mfe^J^SffiT 
^?110~180 °C^?2~20 0 WJI^m^^^So 
[0024] #W5?L^- £ -*yn9^^*1^0lt¥^f 1 (Mw) ft, 50000~8 
OOOOO^J^ 0*b<ftlOOOOO~5OOOOO©S^'fcSo 

[0025] **5 % r©^-c#fi-a^tp©^jRttjs^^s i&mmm ^ fi-a-sis-cffl 

V>^JRftfe^^S^i-S^JB<D^*lJ:+B^U 48-203 ppm£ft5 0 
(2)*fi^#:<D$:#- 

[0026] &m^m<Dm^m&fc<Dffi&®m&&<irttibK^ #m^sr, 
^^icmm^xmmt^mmmt^u-h^^m^^immir^m^m 

LTl>5 0 j&^^^c&BiEte^ry^WV— /Wfomitfe. 25/75—45/550 
ffiffl-Cfct). 27/73~43/57(D$5H^W*bV\ Jfc*3, <&mz.J&\Xyzfn/<;~- 
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[0028] mmm^^m-g-mm^mmsk) j*. nao^fc^ ssH^igJi 

m*lkg^^j"LlL^_h, 0*L<f*3L£*_L, «fc90*L<tt3~lOU§S"Cfc5o * 
#^«fer±. ^B#(D^^(D^^40°C*«, 0£L<tel5~3O°C@febT 

[0029] ^©fcffllJfclSSVvCte, ^^^©MMIoa^t^^V^ft, »^Jt 

[0030] ^(D^yy'u^—Mcxm^^ir^tKx^mm^m^ir^t^M 

[0031] mMXM.K^fl^> 0 ^«15~60°C@S, 0*L<f*2O~ 

« 0 0*u<f*. -0-, 2o~35°c@s-eio~30B#^@s^#^;Mb-c-ry^ti/N 
y-/v^^bfc^, 35~5O o c@S-e4O~iooB#r^©S^:Mi-§^^0^bv\ 
v^tvb, i&mfenfc-mfrmx.^ o. oi~o. iPa@g)(D#M«fcii^J;<. 

o. oi~o. 05Pan&^m&i&f&irz<Dtim&iA\ fafaz&m^kw&nm 
[0032] ^mm^^w-^mw^m^n, -tm<Drmxwm&ti%t>K mttfcftfr 

0. 1~0. 95ppm, J:«90*L<«O. 1~0. 7ppm, #l£0*lXf2O. 1~0. 5ppm 

[0033] £fc. ^frrtiWSllRJRtiifiS^^fift^^fi (Mw) 50000~800000@S 
-efc«9, 0^b<f*lOOOOO~65OOOO@fi, <t90*b<f*21OOOO~5OOOOO@S-C*>S o 
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AiAf, ai#, xtisk wmm. itjkw, mmmRxf^-T4>^m 

[0034] mimm 

ffc-C#>9, 7^K£#:/n^^<D^/Wfc;^65/35~85/15, 0*L<f*7O/3O 

[0035] W U:*3tt5^fr rt4WS?RJDH4iff^^©fii W^X* (Mw) F±, 50000~80 

0000©J^ #{C100000~500000@S'C*>So !5>#>5*Kffl , '0*>*Lif , 3£S, 

[0037] ^WO^rt^SIRJDl^^tt, Ki$^*©^«Mj«<0^*tf*&JR 
0*L<fc£O.l~O.95 pprru £<90£L<te:O.l~O.7 ppm, #fc0£L<ktO.l~O.5 ppm 


WO 2008/001633 8 PCT/JP2007/062212 

[0038] &mmm<Dis&A(&mm&)<DMfe^ m^Kmrnxmrnrnma-.u wm 
Tfi$mirzz.bfc£y9mistiZo z.<oismjjm&m^b. &&&&&&&&&& 

[0039] £*T, A#ttfc54ifc«:t&9l*r3o 
(l)M^©SI 

[0041] ^mmmtvxn, -rhvvj*. xvv^ t/k~vj». mm. xxt$<om& 
^^mmmxm, jw^as, -rbvv^b^K #y<^A-t-xh=3r^\ bv 

^^A'T/K—pJ*^ "f-^WrVyy^Jiv^ ^^vv^XQih 

m*X\ hy^-zi^XTir-r— k ^ffr*X\ ^Hbv^^vi^X. s^^gfexX, *&; 

[0042] ^J»tt^(D^ffl 9^Kfc e -jJ'7v ! ??hXDtB&MM\Z.ttV^ 100~1000 
ppm@Jt (^M^#"C29~290 ppm^it) , 0*b<«2OO~7OO ppm@Jt (^M#H)l 
-e48~203 ppm) SrJB V >5 0 

[0043] d^^ffiffl-C^JRttjftSr^ffl-rsr^icj;!), ^^X^^hffl^^Mbfc^S, 3& 


WO 2008/001633 9 PCT/JP2007/062212 

[0044] &JRttjfctf>#aET. 5^K£ £ -*zfu9?b^&m&M&^<D'& 

h^S^^t-Atb-C, rtU^JSMi££200— 700 ppm@S(^Ja^-e48~20 

-CI 10—180 < C-C2~20 0 p^ift^m^^o 
[0045] nhth^fim- a -^/ny^h^M^it^^KMw) {i, 50000—8 

oooooss. £?*L<mooooo~ 50oooo@jti:&5 0 
[0046] r©^-e#m^^(D^MM^^* (^stf) ra\ m^sj^-effl 

V^fc^jS^^S^-r§^M(D^•W*^-^B^b^ 48—203 ppmi:ft3 0 
-a-#S(^«#IS)^i ppm^li^te^^o 

[0047] ^«^#i(D^vN*m^f*»ft^^^<i-^fe(^ fe v 

bTl^o ^^^O^^y^n^V— /KZ)#:^lt«, 45/55— 55/45<D 

iaffl-efe^ 47/53— 53/47o$5H#W*U/\ &4o, ^S^j^c^yy 0 n^?y— 

itK^^x2o%^ir,m^<uio%m&t'r^ 0 

[0049] »|:fflV^»i(f^) 0llx.fi. l|H|(D^fefc«9, iU3H^S£#| 
Milkg^^fblL^_h, 0*L<{i3L^_h, i«9^L<«3— 10LmS-efe§ o 
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[oo5o] ^^ms^^-a*. ^^^<o^«ftfe^<Da#*^#v^jf) % mm<Dmit 

[0051] r©«>fy^n^v— /v^rarir^^^^i^g^Sr^'rsrir^s 

[0052] mW&^mft^-U, tfcBkJMte&StlZo f£*iJ3:15- 60°C@S, 0l£L<te2O- 

v^Ht>.l£«ltt^JBE~«ffi(^H!,0. oi~o. lPa@S)^>^#-efctv}iJ;<, 
0. 01-0. 05Pa@S-e*^^i-§(^^*bV\ d^*5l6«Mfe#Sr«ffl 

0. 1—0. 95ppm. «t«9^*L<f*0. 1—0. 7ppm. #^f*L<{*0. 1—0. 5ppm 

[0054] (Mw) }3\ 50000— 800000®^ 

"e$>*K 03X< 100000— 650000@Jg, J:«90*L<«21OOOO— 500000f£^-e&3 o 

3. 
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mtm^xi&<, £#rtfcSALTt>^£-e&^ -flW£j#^)nx^^T*;s>5£: 

AXM\ AX#, XTi/K mmMRXI^~T4>^m 

[0055] mmwRTfnimw) Kxtn^ 9^vt a -u^vyfh^&m&R 
[oo56] mimmim-3\c^n^m^<Dmm^mt^mi^wmt<Dmm^-r^9y 

[0057] #clz^3&BH«:, ^T©15l0iJ, »il^iiiaotSi^It5 0 

[0058] mmm 

tf9*RJ&*8\z, Jf^YRXfi s -iJ-^n^Y^ (50:50, ^/Wt)£AtU ZJci\zJr? 
^7Hfc*X300 ppmC*X^M&#:87 ppm)^Px.T, ^Pff#H^T, ^Sct-i^M^ 

U ^^ifg3.Oram©|i^0l^fr#fco ^Oil^tfroi^Ili, 80 pp 
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[0059] ft*3 % <D^^lMX<D^3W;i^tf\ fiAit^fb^tijbfco 

[W^JI-1] 

^#^©£^^20^x4^11 #u mm&Atimx-xm 

[0060] nhtlttmft^*. 30°C-e24R#r^^^ (0. OlPa) U #CV ^40°C-e48R# ^ 
*^3£*i(0. 01Pa)LT^&£|&:feUi:„ 

[0061] nbtiitMft*\z.i\ vc, ^jRftfe^o-^^r* 

i^^^^/^-M-l§$?U y/w-s— 5;^— v^Zxi-^Wy^-t— (gpc) ^ 

[0062] (%) = (jJfe^OiSj^om*^^*) / (^fMtu^^H^ 

fim¥^J5>^-m) X 100 
[0063] [^1] 
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j mats 
WJ0S 

£ 


wis 

-)V 


1 1. /Til 1 4 

10% 

90% 



c 

A 

J±l$0)J I -2 

20% 

80% 



B 

A 

HJfeffiJ 1-1 

30% 

70% 


Km 

A 

A 

mmm 1-2 

40% 

60% 



A 

A 

tURW l -3 

50% 

50% 


8* 



mmm 1-3 

30% 

65% 

5% 


A 

A 1 


EH^Xa A:1ppm*aB B:1~6ppm*3l C : 6ppm JU± 
ttTSfittt* A : 75~100S6 B : 60J5~7556*3& C : 60X*SS 


[0064] ^li*9, H»!JI-1~I-3(D^^^, ^JSftftjKtcS^f 5^X©«l#*^lp 
[0065] rtU^U Jttfeflll- 1. 1-2T?fi^ifiWtt^!b5^039i#I^ 

[fatten - 2] ?5femas^a#^x*^r^^*^^(Dsi# 

-lt^i-^^lJlSSfbT, ^tth^: fL20°C, 30°C, 40 < C^TS£#3g«SrfflV> 
[0066] Z.<Dtfc$&kfc<D&tp* 30 g , 5 HI g , 60 @ , 80 g , 90 g (Z>gfc*»TR#^20g 

^/^mm^y^^y— /wfrvtt&uto nhtvrtmfttt. 3o°c-c24 

BtffiK^ffcgMO. 01Pa)U ^CV^40°C^48R#rHlK^^(0. 01Pa)bT^^Sr 
[0067] #k*tfciiJ5H4-oV vc, ^JStt^o^^* fc^SfiliWSrai 
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[0068] H2(»M^#^t0g«^, t3(»fiSi^t^(Dg 
[0069] \M2\ 

Bkfe^XM (ppm) 


H#r B T (h) 

20°C 

301C 

40°C 

0 

79 

79 

79 

24 

2.8 

1.6 

1.7 

32 

1. 1 

0. 5 

0.5 

48 

0. 5 

0.5 


56 




72 





f4*ISP : &ftmZf-(0. 5ppm)5fcifS 

[0070] [^3] 

ftrmimm (%) 


mm (h) 

20°C 

30°C 

40°C 

0 

100 

100 

100 

24 

92 

89 

71 

32 

87 

86 

67 

48 

83 

81 

57 

56 

81 

82 

51 

72 

82 

75 

49 


[0071] m2£<9, V>T^^Uig^V^T^^^5fe^^•^^-J:«9a#^Xi^lppm*vi^-^£ 
[0072] — ^\ ffifrU&&20 o Cb30°CCDWrn; ^2i«9^#^X*^ippm*vi^aj^i- 

wmm - 1 xnhtitim^^ nmm- i <ry$mmi - 1 K^irm^^mxm. 
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mmt.xmi¥^n^ 0 mmmT^tc^tt^&3o°cx24mmnmL'ti^ 4o°c 

-e48B#^X^70°C-ei2B#r H W^^;M(0. OlPa) LtJ§I^^*Lfc 0 

[0073] mi£mo°cxMm^mmMi-i(Dmtti L <Dft^mi%wm-z82. 2%x&&& 
[oo74] mii^ea 

[MitWi-i] 

"y^Ymi s -fJZfn^Yl^ (75:25, ^-/Wfc) SrAft, ^TU-^ 
fvW&*X300 ppm(^X^M^^:87 ppm)^Px.-C. lifffl^T, S&^i^M^ 

U TOftA^S3.0mm(D^^^ift^^#fc o ^Oil^f 80 pp 

[0075] ^i^^^^^^a^^5/^f--rX(D^V^^^^t^ fimit^fb^tiiU'Co 

*SM5£U5:„ gp^, h-^/V48B#^, ^-|M(7)^-etf6[lI^Lfc 0 ^V>"C\ 5L 
[0076] #ibtWcffi5H^ 30T:-e24R#^K^^;M(0. 01Pa)U ^CV^40°C-e48R#^ 

[0077] #e>^a^^ov>T, k&^m&mmjzo 
*:<Dm%&, miizjfrt,, nm^mnsxr^m^xh^o 
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[oo78] ft^-mi%mm (%) = (^oii^f©ii¥^fD / m&m<DMfr^<D 

MM^fifyft^-M.) x 100 
[0079] m*} 




Ktt 

* 





T-trh> 



50% 



50% 


BJR 



JtK« n-2 

50% 


25% 


25% 

Ml 

B 

c 

\tnm n-3 

10% 

80% 



10% 


B 

A 


10% 

90% 




K£/H 

C 

A 

itttfl H-5 

30% 

70% 





B 

A 


50% 

50% 





A 

A 


70% 

30% 








SSS^XS A:1ppm;fcS5 B:1~6ppm*S5 C:6ppm JiL± 


^^SSft^ A:75~100% B:60%~75%*iS C:60%5fc;S 

[0080] m4£V, MMmil- KDMft^U, ^J»M^t-S*i-^X(Da#*^lppm* 
-1, II-6-C«ifiS^^«|b-CL*ofCo 

I-llC^t-j&a-SSRtJlgafbr, ^;rL^L20rxmor^T^#^M£ffl^T4 

mxfj-emffifrvtio 
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[0082] 20 g , 30 g , 5HI g , 60 g (D^#^TB#^20gi^^y 

y/V2B#rHl-ry^°n/-?y— 7KD^.-egfe#-Lfc 0 ^^fcft^H^. 30°C-e24H#F^H 
^6M(0. 01Pa)U ^V^40°C-e48B#F^^M(0. 01Pa)b-C^»^L 

[0083] m5Km&M&tj%ft^m<Dmmmk&, i6i»iast^i«ftfoi 

[0084] [^5] 


Ekft^XM (ppm) 


[0085] 


ISIBCh) 

20°C 

40<C 

0 

73 

73 

8 

3.6 

1.6 

24 

1.0 

0.4 

32 

0. 5 


48 

0.5 


[3g6] 

tt=?m&&m (%) 

B#Fb1 (h) 

20°C 

40°C 

0 

100 

100 

8 

92 

79 

24 

90 

71 

32 

91 

53 

48 

95 

46 
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, ^e/Wt65/35~85/i5<DfSH<D9^K£ a -#Xa^h^<D*M^#^ib& 

&mMm<DftfeTx*&m&£&x&m&fc%mi&irz>Tn, rxi (2) tmm&fc 

[5] X@ (1) ICJ3V vt\ 9^K^*;&«?Lgg^L{*:, D#:X{*DLf*-e^ff^il4 

[6] It(2) &Cfc5V^T, ^B#O^^(Z)taS^i5~30 o C@ig-efc§ff ^3g4X 

J25^iEm<£>®J&Co 

A8mmu±x&%mM^4~6(D\,^i?thfaiz.mM<DMfeo 

[8] ^feJRM^ ^-^^-/V^X (II) % 2 - ^/W^1^&*X, hU^m^/V^XTir 

HHb;*x\ ^b^X^/v^x\ X^?^X\ ^k*X&t^X^/K*Xi^ 

[9] X@(2) ^3oV^ ^#-^O*fi^#:^20~35 o C©S-ei0~30B#rHl©S*^ 

[10] ^rt^PJ^ttrl^X^^ 

{bT^^'ife-efeo-C, (l)^e/Wt40/60~60/40<D$5H<D5^^K£ £ -#Xn^ 
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mmwxippm^MKirzm. Rxi(3) ±m (2) xnhtitc^m^^mmm^ 

[12] mmm^i^^btK m&&. itm&tt, -mm mmu, mmwmu. *mm% 
x'ti/k ^yxx, wmM, itjfliM, mmmm$^-^^?mfrht£Z>m£om\-zti 
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